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FOREWORD This Indian Standard (Part 3 ) ( Second Revision ) was adopted by the Bureau of Indian Standards on 1 November 1989, after the draft finalized by the Foundry Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard was first published in 1967 with a view to provide an economic degree of standardization in ladle capacities and dimensions and to ensure that the design and construction provide the minimum efficiency, safety and the minimum of maintenance in iron foundries, and was subsequently revised in 1975. As a result of experience gained during these years, it has been decided to cover ladles for iron and steel foundries from capacity 0'25 to 50 tonnes in this revision. Depending upon the type, use and capacity, it was found convenient by the committee to give more detailed requirements of these ladles in the following four parts of the standard: Part 1 Straighl/taper sided geared ladles 0'25 to 10 tonnes for iron and steel foundries,

Part 2 Cylindrical geared ladles 0'25 to 3 tonnes for iron foundries, Part 3 Straight/taper sided ladles 0'25 to 3'0 tonnes for S. G. iron foundries, and

Part 4 Taper sided non-geared ladles 15 to 50 tonnes for iron and steel foundries. This standard (Part 3 ) has been prepared in order to provide guidelines on the selection of the treatment ladles for nodular cast iron or spheroidal graphite ( S. G. ) iron. As such there are various processes used in the foundries for producing S. G. iron. However, this standard limits its scope for the use of either plunging or sandwich process. Generally it has been observed that for producing S. G. iron, the molten cast iron is treated with alloys of magnesium, lithium, cerium, etc. The ladles covered in this specification are, however, considered to be treated with magnesium alloys. This standard ( Part 3 ) covers ladles for the treatment by plunging the magnesium alloy and ladles suitable for the sandwich process. Ladles covered in this specification shall be lip-pouring and tea-spout pouring treatment ladles for S. G. iron foundries. This standard covers both taper shell and straight shell open top or covered treatment ladles. The foundries according to their convenience and requirements may select suitable type of ladle. The covered treatment ladles offer following advantages over the open top type treatment ladles: a) It reduces the amount of reaction fume and glare generated to a great extent treatment. This helps in maintaining good foundry environment. during magnesium

b) It improves magnesium recovery considerably. This aids in reducing the requirement of the treatment alloy which ultimately saves the alloy cost and reduces the slag treated defects. c) It aids in producing the castings with greater consistency and reliability. d) It reduces the heat losses due to convection and radiation to a great extent which further keeping lower metal holding temperatures. This saves energy cost considerably. e) It helps in reducing the danger of metal splashing. In the preparation of this standard valuable assistance has been provided by M/s Pioneer Equipment (P) Ltd, Vadodara. Co aids in

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values (revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

FOUNDRY
PART 3

-CRANE SUSPENDED LADLESSPECIFICATION
LADLES 0'25 FOUNDRIES TO 3'0 TONNES FOR

STRAIGHT/TAPER SIDED S. 0. IRON

( Second Revision )
1 SCOPE 1.1 This standard ( Part 3 ) covers the requirements of hand operated geared treatment ladles ( both taper and straight sided shell ) suitable for S. G. iron foundries in the following two types. Treatment ladles shall be of lip-pouring and tea-spout pouring type as shown in Fig. 1 and 2. 1.1.1 Plunging Ladles

3 CAPACITIES

AND DIMENSIONS

3.1 Ladles covered in this standard for S. G. Iron foundries shall have capacities specified in Table 1. The capacity of a ladle shall be its liquid S. G. iron capacity ( excluding slag ) when lined. 3.1.1 Table 1 gives the minimum top allowance above liquid metal for open top or covered lip/teaspout pouring, sandwich/plunging type treatment ladle. 3.1.2 For calculating the capacities of these ladles, 5 percent magnesium ferro silicon alloy addition is considered. However, if required by the purchaser, less quantity of magnesium ferro silicon alloy can be used for treatment purpose. 3.2 Table 2 gives the internal shell dimensions for ladles of given liquid S. G. iron capacities. In this table the density of liquid S. G. iron has been assumed to be 6'593 g/cmJ. 3.2.1 The sandwich/plunging type treatment S. G. iron ladle shall have dimensions such that the height to diameter ratio is 2 : 1. 4 MATERIAL
4.1 Materials specified in this standard shall

These ladles can be either shown in Fig. 3. 1.1.2 Sandwich Ladles

open top or covered

as

These ladles also can be either open top or covered as shown in Fig. 4. 2 REFERENCES 2.1 The following Indian adjuncts to this standard:
IS No.

Standards
Title

are necessary

28 : 1985 210 : 1978 226 : 1975 1030 : 1982

and Phosphor bronze ingots castings (fourth revision ) castings ( third Grey iron
revision )

steel ( standard Structural quality ) (Jfth revision > Carbon steel castings for general engineering purposes ( third
revision )

comply

with the following requirements:
Material Class/Grade and Specification

1182 : 1983

2004: 1978

practice Recommended for examination of radiographic fusion welded butt joints in steel plates ( second revision ) Carbon steel forgings for general engineering purposes ( second
revision >

Mild steel Grey iron castings Steel castings Steel forgings Phosphor bronze

IS 226 : 1975 Grade FG 200 of IS 210: 1978 Grade 26-52 of IS 1030: 1982 Class 2 of IS 2004 : 1978 Grade PBZ 10 of IS 28 : 1985

2595 : 1978 7666 : 1975

9595 : 1980

Code of practice for radiographic testing (first revision ) Recommended procedure for ultrasonic examination of ferrite castings of carbon and low alloy steel Recommendations for metal arc welding of carbon and carbon manganese steels
1

5 BODY
5 1 The ladle body shall be of mild

steel plate and shall be of thickness as specified in Table 3.

IS 4475 ( Part 3 ) : 1989

r

SPLASH

GUARD

PLATE I

i

DETAIL
1 2 34 5 6Hook Eye Top Members

AT A
7 8 9 10 11 Bottom Pouring Trunions Tilting Gear Wheel Lip

Side Members
Trunnion Safety Sides Carrier Catch

Operating

FIG. 1

LIP-POURING LADLE

2

IS 4475 ( Part 3 ) : 1989

r

SPLASH

GUARD PLATE -7 AR0 FLANGE

DETAIL
1 2 3 4 56 Hook Eye Top Members Side Members Trunnion Carrier

AT A
78 9 10 11 Bottom Pouring Spout Trunnions Tilting Gear

Safety Catch Sides

Operating Wheel

FIG. 2

TEA-SPOUT POURINGLADLE

3

IS 4475 ( Part 3 ) : 1989

HORIZONTAL

ROD

Id

VERTICAL

ROD

LADLE `WITH LID

BELL PLUNGER WITH MAGNESIUM

FIG.

3

A TYPICAL PLUNGING LADLE

Table 1 Capa&y, Refractory Lining Thickness and Minimum Top Allowance Above Liquid Metal of Plunging/Sandwich Type Ladle? for S. G. Iron Foundries (For Straight as Well as Taper Sided Ladles) (Clauses 3.1 and 3.1.1 )
SI No.

Capacity

MeanTbicknnn;f Refractory
------W--, Side Bottom (4)

Minimum Top Allowance Above Liquid Metal

(1) i)
ii) iii) iv) v) vi) vii)

(2)
Tonne 0'25 0'5 0'75 1'0 1'5 2'0 3'0

(3)

(5) mm

50 65 75 75 75 113 113

50 75 75 75 113 113 113

450 450 450 450 475 475 475

4
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IS 4475 ( Part 3 ) : 1989 Table 2 Internal Shell Dimensions of Lip/Tea-Spout Pouring Sandwich/Plunging Type Straight as Well as Taper Sided Ladles ( Clause 3.2 )

SI No.

Capacity

St;aight Sided Ladle Internal Shell Dimensions c___-_-~ Diameter Depth (3) mm 450 550 610 650 730 830 915 (4) mm 900 1 100 1 220 1200 1 460 1 660 1 830

Taper Sided Ladles Internal Shell Dimensions c-~----_---~ Bottom Depth Top (5) mm 485 595 665 700 785 895 985 (6) mm 415 495 565 600 670 760 840 (7) mm 900 1090 1 220 1300 1 455 1 665 1 825

(1) i)
ii) iii) iv) v) vi) vii)

(2)
Tonne 0'25 0'5 O-75 1'0 1.5 2'0 3'0

Table 3 Shell Plate Thickness, Dimensions of Hand Operating Wheels, Body Holding Rings, Pouring Lips for Lip-Pouring Open Top and Covered, Straight Sided as Well as Taper Sided, Sandwich/Plunging Type Ladles for S. G. Iron Foundries ( Clauses 5.1, 9.6 and 10.1)

Sl No.

Capacity

Shell Plate Thickness f--*Bottom Side (3) mm 6 6 6 6 6 8 8 (4) mm 6 6 8 8 8 10 10

Wheel Diameter

Hand Operating A (5) mm 460 460 460 540 540 540 750

Lip Dimensions ~-----A-----~

Body Holding

B
(7) mm
20 20 20 20 20 20 20

Ring Depth

C
(8) mm
100 100 100 100 100 100 100

(1) 9
ii) iii) iv) v) vi) vii)

(2)
Tonne 0'25 0'5 0'75 1'0 1'5 2 3

(6)
mm 100
100 100 100 100 100 100

(9) mm 100 x 12
100 x 12 100 x 12 150 x 16 150 x 16 150 x 16 200 x 16

6
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5.1.1 The sides and the bottom of the ladle shall be constructed by welding. The bottom plate shall be cut from a single plate. If more than one plate is used for the sides, the vertical joint should be staggered. There shall be no circumferential joint below the! trunnion. All welded joints on side plates should be a double Vee Butt joint. Vertical joints on the side plates should not be in the zone of 30" of the trunnion axis. The axis of the ladle should be perpendicular to the trunnion axis.

6 BAIL 6.1 The bail comprising of the top and side members and hook shall be so constructed as to permit the ladle to be turned through 360" at its horizontal axis. 6.2 The bail construction. shall be of riveted or bolted

5.1.2 The bottom shall be adequately secured means of angle iron ring welded into position.

by

6.2.1 The top member shall be formed of rolled fabricated steel sections or steel plates, separated by the hook-eye in order to leave an air gap. 6.2.2 The side member shall be or made of rolled steel formed adequately secured. The side pmo&.lfrd with T-heads for load either a solid forging' sections and shall be members shall be bearing on the top or

5.2 The ladle body shall be suitably vented with 6 mm diameter drilled holes at 250 mm* pitch. 5.3 In case of straight sided as well, taper sided ladles, the body holding ring shall be welded on to the body of the ladle. The shell with its body holding ring shall rest on the trunnion ring with face to face contact all along its circumference as shown in Fig. 5. The ladle shall be held in position by means of minimum number of four sets of cleats provided for the purpose. These cleats are held together by means of bolts and nuts. The trunnion ring shall always be cylindrical in shape and of parallel bore.

6.3 The trunnion carriers shall be bolted, riveted welded with the load carrying side member.

6.4 The hook-eye shall be forged from a single piece of steel or fabricated from the plate conforming to IS 226 : 1975 and shall be designed and attached to the cross member, so that the load is borne by forging and not by the fastening bolts or rivets. The hook-eye shall be positioned so as to endure that the ladle is vertical and in balance, when full of molten metal, to its specified capacity. 6.5 The hook-eye shall be sufficiently large to accommodate the lifting hook in use and shall have an adequate factor of safety. The maximum size of lifting hook to be employed shall be specified by the purchaser at the time of inquiry, depending on the crane hook by which the ladle is to be lifted. 7 TRUNNIONS 7.1 Trunnions shall be of steel forgings, steel castThe trunnion shall be riveted, ings for fabrication. bolted or welded to the ring, where bolts or rivets are used, they shall pass through the ring and the body. 7.2 The trunnion shall be so located that the ladle is balanced on the trunnion when it is filled to its specified capacity. 7.3 The trunnions shall be mounted on antifriction bearings. All bearings shall be suitablv sealed against the ingress of extraneous matter with accessibility and adequate provision for lubrication. 7.4 The trunnions shall be protected metal splashes by a suitable guard. 8 SAFETY CATCHES 8.1 Safety catches shall be provided which, when engaged prevent the movements of the ladle and cross member relative to each other when the ladle is hanging, standing in an upright or inverted position. 8.2 Safety catches shall be supplied either as hinged forks or as pegs as specified by the purchaser at the time of inquiry. 7 against

Fi%ING RING
CLEATS

TRUNNION RING

+FIG.

lk

SHELL

5

FIXINGARRANGEMENT OF LADLE AND
BODY HOLDING RIKG

5.4 The sandwich type of ladles shall be provided with the refractory dividing wall as shown in Fig. 4. 5.5 All welding shall be done in accordance IS 9595 : 1980. with

5.6 Covered ladles shall be provided with a cover incorporating a suitable arrangement for pouring the molten cast iron as well as the treatment alloy as shown in Fig. 4. 5.6.1 The cover shall be lined on the inside to the same thickness as the ladle sides with refractory. 5.6.2 The inner top portion of the ladle shall be provided with a refractory retaining ring which also acts as a seat for cover in case of covered * ladles.

IS 4475 (Part 3) : 1989 8.3 Safety catches shall be so designed as to operate freely and to be readily renewable.

9.6 Hand operating wheels shall be not less than the minimum diameter specified in Table 3.
9.6.1 The length of the handwheel shaft shall be specified by the purchaser at the time of inquiry and order. The form of attachment of the hand operating wheel, and the extension shaft, when this is specified by the purchaser, the gear box output shaft shall be either tapered square or of some other equally effective design. The hand operating wheel and shaft shall be firmly located on the gear box shaft by method, which permits them to be readily detachable. 10 LIP DESIGN 10.1 Lip-pouring ladles shall be provided with two lips, the dimensions of which are given in Table 3. 11 SPOUT FOR TEA-SPOUT TYPE LADLE

8.4 Safety catches shall be so located on the side member that when closed the forks or pegs are engaged at a distance of more than 150 mm below the top of the ladle body. . 8.5 Additional safety devices may be incorporated by agreement between the purchaser and the manufacturer. 9 TILTING GEAR

9.1 The tilting motion of ladles shall be controlled by suitable gearing and it shall be in the same direction as the rotation of the hand wheel. Back drive from the trunnion should not be possible under loaded ladle conditions. 9.1.1 If a worm gear is used, the worm shall be of

steel and the worm wheel of a suitable tary material.

complimen-

9.2 The gearing shall run in a sealed container, which may form a grease or oil batch or reservoir. The gearing shall be protected against the increase of dirt and shall be adequately lubricated in all operating positions. The gearing shall be so designed as to permit movement of "the body relative to the side members and cross member only by actuation of the hand wheel. 9.3 Unless otherwise specified by the purchaser at the time of inquiry gear ratio (number of handwheel turns for 360" turn of ladle) shall be left to the discretion of the manufacturer. 9.4 Bearings for all rotating parts shall be readily replaceable, irrespective of type. 9.5 All keys shall be secured in such a manner as to prevent them working loose accidentally.

11.1 The shell of the spout shall be of the same material and of the same thickness as that of the ladle body. 12 FEET 12.1 To ensure suitable safety when the ladle, full or empty is standing on floor,, suitable feet shall be provided. 13 INSPECTION 13.1 In case of welding in the suspension system the weld may be subjected to radiographic examination, if required by the purchaser (see IS 1182 : 1983 and IS 2595 : 1978 ). 13.2 If required by the purchaser, the forgings and castings used in the ladles may be radiographically/ ultrasonically examined ( see IS 2595 : 1978 and IS 7666 : 1979 ).
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